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ABSTRACT

On an average, about 48,850 t of seerfishes were landed
annually in India during 1998-2002. Of this, West coast contributed
29,088 t and East coast 19,759 t. Along the West coast the seerfish
fishery is mainly supported by the king seer, Scomberomorus
commerson {17,622 t) and the spotted seer S. guttatus (11,416 t).
Gillnet contributed 9,968 t of king seer and 7,394 t of spotted seer and
trawl net 3,201 t of king seer and 2,154 t of spotted seer. Analysis of
the pooled length frequency data collected from different centres along
the West coast gave grth parameters as Loo= 142 cm, K = 0.5 year™
and to -0.0314 year ! for Scommerson and as Leo= 69 cm, K = 1.0
year” and t,.-0.0116 year’ ! for S.guttatus. Using the length-frequency
weighted to the West coast landings, the mortality parameters were
estimated to be M = 0.73, Z = 2.43, F = 1.69 and E = 0.70 for 5.
commerson and M = 141, Z = 6.17, F = 476 and E = 0.77 for S.
guttatus. Length-cohort analysis indicated higher fishing mortality of
young king seer (23-30 cm) by trawl and higher length groups (74-78
and 90-94 cm) by gillnet. In the case of spotted seer, fish above 38-40
cm were exposed to higher fishing pressure.

The standing stock was estimated to be 9,542 t against the
present yield of 13,169 t (rawl 3,201 t and gillnet 9,968 t) for king scer
and 5,142 t against the present yield of 9,549 ( (trawl 2,154 t and gillnet
7,394 t) for spotted seer. Results of Thompson and Bell multifleet yield
analysis indicated that for S. commerson @ maximum yield of 14,382t
(3,017 t in trawl and 11,365 t in gillnet) would be obtained if the gillnet
effort is kept constant at the present level while the present trawl effort
is reduced by 20%. In the case of S. gurtatus, an optimum yield of
9,598 1 (2,186 t in trawl and 7,412 t in gillnet) would be obtained when
the present trawl effort is reduced by 40%.

Introduction

Among marine finfishes, seerfishes are the highly sought after group for
their commercial importance owing to their high quality meat content and unit
value. Their landings in India, over the years show year to year fluctuations but

with an overall increasing trend. The catch varied between 4,505 t in 1953 and
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54,871 tin 1998. During 1998-2002 the landing varied between 42,578 t in 2001
and 54,871 t in 1998 with an average of 48,850 t. Of this, the West coast
contributed about 65% and East coast 33%. QOut of the five species in the fishery,
only two species viz., the king seer, Scomberomorus commerson and the spotted
seer S. guttatus are of prime importance. These are exploited chiefly by gillnet
and trawl. The king seer is more abundant all along the coast of peninsular India
whereas, the spotted seer is obtained mostly from the northern parts of both West
and East coasts of India. Information on the stock assessment of seerfishes is
available in the works of Banerji (1973), Devaraj (1977, 1983), Kasim and
Hamsa (1989), Thiagarajan (1989), Yohannan et al. (1992), Pillai et al.(1994),
Devaraj et al. (1999) and Kasim et al. (2002). This paper presents the results of
the stock assessment of the above two most common seerfish species from the
West coast of India based on the data collected during 1998-2002.

Database and approach

Gearwise and specieswise catch and effort data from the West coast
states of India, viz. Gujarat, Maharashtra, Goa, Karnataka and Kerala collected by
the Fisheries Resources Assessment Division of Central Marine Fisheries
Research Institute, Kochi and length-frequency data collected from different
marine fish landing centres at Veraval, Mangalore-Malpe, Calicut and Kochi
during 1998-2002 formed the database for this study. Fork-length data collected
from the above centres were grouped into 4 cm intervals in the case of S.
commerson and 2 cm intervals for S. guttatus. The monthly pooled length-
frequency waus raised to total catch of concerned species of West coast for all five
years (1998-02) and the annual average figures were obtained. Growth
parameters Loo and K were estimated using ELEFAN [ in FiSAT programme
(Gayanilo et al.1995) and t, was estimated by the empirical fornula. Recruitment
pattern was studied using FiSAT (Gayanilo and Pauly, 1997). Length-weight
relationship was estimated by the method of least squares on log transforms. The
instantaneous rate of natural mortality (M) was estimated as per the empirical
formula of Pauly (1980) with a sea surface temperature value of 28°C and the
instantaneous rate of total mortality (Z) by length-converted catch curve method
(Pauly, 1984). The exploitation ratio was estimated from the relation E=F/Z and
the exploitation rate (U) from the equation U=F/Z (1-¢™). Jones’ (1984} length-
cohort analysis was carried out to assess the stock and mortality rates of cohorts
and the effects from changing the fishing efforts of gillnet and trawl net was
studied using Thompson and Bell (1934) yield analysis using Excel spread sheets
(Sanders, 1995). The annual total stock (P) was estimated from the equation

P=Y/U where Y is yield in t and U is the exploitation rate.
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ﬂ Tuna Meet 2003 ‘]




C.Muthiah, N.G.K.Pillai, U.Ganga and M.Srinath
Results
Stock assessment of S. commerson

Length-weight relationship:

Fork length (cm) and weight (gm) measurements of 232 fishes, size
ranging from 25 to 100 cm collected from the commercial catches were used to

estimate the length —weight relationship of the species as:

W =0.016077 L **

Growth parameters:

The growth parameters of S.commerson were estimated to be Loo= 142
cm and K = 0.50 year’ and t, = -0.0314 year'. Using these values, the von

Bertalanffy growth equation is fitted as:
Lt = 142 (1-exp ~*50%Y)

Recruitment.

Recruitment took place in a single pulse, extending from June to January
with a peak in October (Fig.1).

nlcu:l_mmr PATTERN FILE: SCGTUC82
(Gillnet + Trawl N.C, 1998-@2) x”'l‘::: u;zment
38 Time Recruitment
—

~ 1 May a.68
3 \ Z Jun 1.92
. 2@ 1 3 Jul 6.83
€ 4  fug 14.12
H ‘5 Sep  21.68
i : 6 Oct 26.63
1o .7 Nov - 17.37
o ‘ .8 -Dec 9.28
2 9 Jan 2.9
.. N 18. Feb 8.28
e Nay Jun Jul Aug Sep Oot Nov Dec-Jan Feb Mar g ::: g'gg

.Loo = 142, R =.3, Cz @, NP0, to =-.031

Fig.1 Recruitment pattern of S. commerson off West coast of
India during 1998-2002
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Mortality and standing stock:

The instantaneous rate of natural mortality M was calculated as 0.73
using Pauly’s (1980) empirical formmla. The length-converted catch curve gave
the total mortality rate Z as 2.43 (CI = 2.53 to 2.33) and the fishing mortality rate
F as 1.69. Exploitation ratio is worked out to be 0.70. Estimation of stock size
(N), instantaneous rate of fishing mortality (F) and total mortalities (Z) was done
using Jones’ length cohort analysis with inputs Lo=142, M=0.73, M/K = 1.46
and Terminal F =0.5 and the results are given in Table 1. The mean Z was
estimated to be 1.69 and mean F at 0.96. Youngfish of 26-30 cm size group
suffered high fishing mortalities and among the higher length groups the
mortality was higher amongst size group between 74-78 and 90-94 cm. This is
because of bulk exploitation of young ones by the bottom trawl and the larger
groups by the gillnetters. The standing stock was estimated to be 9,542 t as
against the present yield of 13,169 t (trawl net 3,201 t and gillnet 9,968 t).

Yield prediction by Thompson and Bell multi-fleet analysis

Thompson and Bell yield prediction analyses showing the likely effects
of different combinations of fishing effort on the yield of king seer by drift gillnet
and bottom trawl are shown in Fig.2-7.

Trawl effort - constant Trawi sffor - constant
Scenario 1 Scenario-2
o 4500
11000
g 4000 11000
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;:«: o 5000 ’I
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b3 1000 & 3000 ’
B 500 2000
- 1000
0 ey o! """ ]
O w @© N © N ¢ © oy e
e e - - N DA S o
FdactorX  Gllinet F-FaclorX Gilinet

Fig.3 Assessment of gillnet catch
of S. commerson when trawl
effort is kept constant while

gilinet effort is varied

Fig.2 Assessment of trawl catch
of S. commerson when trawl
effort is kept constant while

gillnet effort is varied
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gillnet effort is increased further the present catch from trawl would increase
(Fig.2) whereas, the catch in gillnet would decline from the present level (Fig.3).
A maxirmm yield of 10,221 t would be obtained in gillnet, when the gillnet
effort is brought down by 20% from the present level or in other words 80% of
the present gillnet effort along the West coast would result in optimum yield by
this gear. In this scenario, the effect on total catch of S. commerson would be
same as on the gillnet yield of the species and an optinmm catch of 13,306 t
would be obtained at 80% of the present gillnet effort (Fig.4).

Scenario 2:

If the present gillnet effort is unchanged while the trawl effort is varied,
the relative change in the king seer catch by trawl, gillnet and total catch (king
seer catch by both gears) along the West coast is given in Figs.5-7. In this
situation, the trawl catch would increase from the present level (3,350 t) but
then, the increase would be very nominal as the trawl effort increases (Fig.5);
while the gillnet catch would come down from the present catch of 9,996 t with
increase in trawl effort (Fig.6) and similar trend is expected on the total catch of
S.commerson along the West coast of India (Fig.7) and the present catch of
12,142 t would slide down with increase in the trawl effort from the present.

Stock assessment of S.guttatus
Length-weight relationship:

Total 200 fishes measuring between 32 and 51 cm in length and between
360 and 1500 gm in weight were used to establish the length-weight relationship

of the species as:

W =0.022966281 L 2"

Growth parameters:

The growth parameters Lo K and t, were estimated to be 69 cm, 1.0 yr'!
and -0.0116 yr respectively. The growth of the species along West coast can be
described by the von Bertalanffy’s growth equation:

Lt = 69 (]-CXP -l(t+0.0116))

The fish attains 43.9, 59.8, 65.6, 67.8, 68.5, 68.8, 68.9 and 69.0 cm at the end of
1- 8 years of its life respectively.
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Recruitment:

_ Recruitment occurred in a single pulse during September-May with a
peak in December (Fig.8)

.. . RECRHITMENT PATTERN - E: TWEB2
(DG Trasi Teraval sHangatone 1998-2002). = ;:‘,"E”:scu"
o ; ST . Absolute Percenmt
. Time Recruitment
3 X 1 fug 8.49
Y e 2 Sep 4.37
: 3 oot 18.23
5 4 MNov . 17.47
£ z ’ Z.l’lac ) g;.g :
PP i an .
§ 1o} 7?7 Fob 18,39
:s:‘ : -8 Mar- 7,31
I .9 Apr 4.61
s .o‘ . 18 May 2.71
11 Jun .78
Lo 12 - Jul 8.00

Fig.8 Recruitment pattern of S. guttatus off West coast of
India during 1998-2002

Mortality and standing stock:

o The patural mortality M was calculated using Pauly’s empirical formula
with input values of Lo = 69, K= 1, T = 28 °C as 1.41. The total mortality Z was
estimated from the length-converted catch curve method as 6.17. The fishing
mortality F was estimated to be 4.76 and the exploitation ratio as 0.77.

Stock size (N), length-wise fishing mortality rates and total mortality
rates estimated employing length-cohort analysis with M/K = 1.41 and Terminal
F = 0.5 are given in Table 2. It is seen that fish above 38-40 cm are exposed to
higher fishing mortalities. The mean F and mean Z were estimated to be 0.818
and 2.228 respectively. The standing stock was estimated at 5,142 t as against the
present average annual yield of 9,549 t (trawl 2,155 t and gillnet 7,394 t).

) Results of Thompson and Bell analysis for predicting the effects of
different combinations of effort of trawl and gillnet on the stocks of S.gutratus
are shown in Figs.9-14.

Scenario 1.

_If the trawl effort is maintained at the present level while the gillnet
effort is varied, further increase in gillnet effort would result in decreased
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Fig.13 Assessment of gillnet catch

of S. guttatus when gillnet effort is of S. guttatus when gillnet effort

kept constant while trawl effort is is kept constant while trawl effort
varied is varied

Fig.14 Assessment of total catch

Scenario 2.

If there is no change in the present gillnet effort and the trawl effort is
varied, maximum yield (2,188 t) in trawl would be obtained at 40% of the present
trawl effort (Fig.12) or in other words 60% of the trawl effort should be reduced.
In gillnet, a maximum yield of 7,412 t would be obtained at 60% of the present
trawl effort. Any further increase in trawl effort would result in reduction in the
present spotted seer catch (7,404 t) by gillnet (Fig.13). In this situation the effect
on the total production of §.guttatus will be same as on the gillnet production of
the species and the total catch will be optimum (9,598 t) at 60% of the present

trawl] effort with 9,579 t (Fig.14).

Discussion

For king seer, the analysis of pooled length frequency data obtained from
different centres along the West coast of India during 1998-2002 has generated
the growth parameter estimate of Lo as 142 cm. This is comparable with the
estimate of 146 cm by Yohannan et al. (1992) along Kerala coast during 1984-88
and Pillai et al. (1994) along the South-west coast of India during 1989-91 and an
average of 141.4 cm as estimated by Devaraj et al. (1999) based on the values
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obtained from different centres like Veraval (146.5 ¢cm), Mangalore (146 cm),
Calicut (127 cm) and Cochin (146 cm) along the West coast during 1989-94.
Kasim et al. (2002) estimated Lo for the above centres as 124.6, 120, 128 and
Kochi 132.5 cm respectively during 1995-99 and the pooled data from all these
centres gave Lo as 137.6 cm. Yohannan ez al, (1992) and Pillai er al. (1994)
estimated K as 0.78, Devaraj ef al. (1999) gave an average estimate of 0.61,
whereas the estimate given by Kasim er al. (2002) is very high at 1.27. The
present estimate of 0.5 is low and is very close to that of the estimate of Devaraj

et al. (1999).

Yohannan et gl. (1992) and Pillai et al. (1994) estimated the natural
mortality rate M for the South-west coast as 0.78, Devaraj et al. (1999) as 0.85 as
compared to the present estimate of 0.73. The M estimated by Kasim et al.
(2002) is high (1.37) owing to the high value of K caiculated by them for the
stocks of West coast during 1995-99.

Based on the data collected from the gillnet fishery Yohannan et al.
(1992) calculated Z for Kerala waters during 1984-88 as 4.08 and Pillai e/ al.
(1994) as 3.3 from South-west coast during 1989-91. Devaraj et al. (1999)
estimated Z for the gillnet exploitation during 1992-95 from different centres
along the West coast ranging from 3.71 to 6.34 with an average value of 4.66.
Kasim ez al. estimated Z as 5.38 for the pooled data from all gears. The present
pooled data from both gillnet and trawl catches gave Z estimate as 2.43 through
the length-converted catch curve method, whereas the Jones’ length cohert
analysis gave a mean value of Z as 1.69.

The fishing mortality (F) rates estimated for drift gillnet fishery were
3.30 by Yohannan et al. (1992) for Kerala coast, 2.67 by Pillai et al. (1994) for
South-west coast and 2.87 to 6.29 and 3.15 te 5.1 obtained for different centres
along West coast by Devaraj e al. (1999) and Kasim et al. (2002) respectively.
The present data set obtained from gillnet and trawl fisheries along the West
coast centres during 1998-2002 gave the F value as 1.69 using length-converted
catch curve as against a low mean value of 0.96 generated through the Jones’
length-cohort analysis.

Exploitation ratio was estimated as 0.51 for the drift gillnet fishery of
West coast during 1969-74 (Devaraj 1983). Yohannan er al. (1992), Pillai et al.
(1994) and Devaraj et al. (1999) estimated the E around 0.8 during different
periods, 1984-88, 1989-91 and 1995-99 respectively. Kasim er al. (2002) while
analysing the West coast data during 1995-99 estimated E as 0.73 which is close

108

ﬂ s Tuna Meet 2003 ﬁ]




C.Muthiah, N.G.K.Pillai, U.Ganga and M.Srinath

to the present estimate of 0.70 indicating marginal reduction in the exploitation
of 8. commerson in the recent years along West coast of India.

The stocks of S. commerson along West coast was assessed at 22,629 t
by Devaraj (1983) during 1967-74 ~ followed by Yohannan e al. (1992) at
16,014 t and 18,303 t at M/K = 1 and M/K = 1.5 respectively, Devaraj et al.
(1999) at 17,468 t and Kasim ef ql. (2002) at 21,920 t. The present estimate of
21,437 t is close to the estimate made by Devaraj (1983) and Kasim ef al. (2002).

The growth parameters Lo = 69 cm and K = 1.0 year "' estimated in the
present study for S. guttatus are very close to the estimates of 68 and 69 cm and
K 0.84 and 0.80 obtained for Mangalore (mid-west coast) and Veraval
(North-west coast) waters respectively and Lo = 66.3 cm and K = 1.04 year " for
West coast worked out by Kasim et al. (2002).

Devaraj et al. (1999) estimated M, Z and F for §. guttatus for Mangalore
waters as 1.29, 6.0 and 4.71 respectively. Kasim er al. (2002) reported much
higher values for the above parameters during 1995-99 as M = 1.92, Z = 9.28 and
F = 7.36 for Mangalore-Malpe area and M = 1.91, Z = 7.53 and F = 7.36 for
Veraval waters. The values of M = 1.41, Z = 6.17 and F = 4.76 obtained in the
present study are closer to the respective values estimated by Kasim ez al. (2002)
for the exploitation of S.gurtatus by all gears along the West coast during
1995-99. However, the exploitation ratio of the species during the above three
periods i.e., 1989-94, 1995-99 and the present period 1998-2002 are almost at
the same level with an E value of 0.77. From this it is evident that this species is
continued to be exposed to high fishing pressure.

Devaraj (1977) estimated the annual stock of §.guttatus. for West coast
during 1967-74 at 958 t. Subsequently during 1989-94, Devaraj et al. (1999)
gave an estimate of 12,184 t. Kasim er al. (2002) have worked out the annual
stock at 15,230 t. The present estimate of 28,935 t arrived at from the mean Z
and mean F values obtained from Jones’ cohort analysis is higher than the
estimates given by various workers during different earlier periods.

The estimates of growth parameters, mortality, and biomass are based on
the data from gillnet. It is well known that estimates of population parameters
from gillnet data need to be considered with caution. It goes without saying that
the results presented, in the absence of any other alternative, can be taken as

indicative.
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